Vitiligo reflects a systemic process that has important implications beyond the skin. These include other autoimmune diseases and ocular and neurological abnormalities. Alezzandrini syndrome and Vogt-Koyanagi-Harada syndrome particularly exemplify this relationship. In addition, vitiligo may be confused with other systemic disorders, including tuberous sclerosis, progressive systemic sclerosis (scleroderma), melanoma, and, in endemic regions, leprosy. We describe these associations and emphasize the importance of depigmenting disorders.
Vitiligo suggests a systemic disease that can extend beyond the skin. It may be linked with Hashimoto's thyroiditis, diabetes mellitus, Addison's disease, and other autoimmune processes. It may be associated with ocular abnormalities, exclusively, or as part of a constellation of symptoms, as it is in Alezzandrini syndrome or Vogt-Koyanagi-Harada (VKH) syndrome. Vitiligo should be distinguished from systemic disorders with skin changes resembling it.
SYSTEMIC MELANOCY TIC DESTRUCTION
Melanocytes are present not only within the skin and hair follicles, but also in the eyes and other parts of the central nervous system. As a result, vitiligo can be encountered alongside other melanocyte-related pathologies. Ocular findings, such as uveitis and major fundal pigmentary abnormalities, may be observed in as many as 66% of patients with vitiligo.
[1] These signs include hypopigmented spots on the iris (23%), pigmentation on the anterior chamber (18%), retinal pigment epithelium hypopigmentation (9%), uveitis (5%), and chorioretinal degeneration (11%). There is usually no loss of visual acuity, so clinicians managing patients with vitiligo need to have a high index of suspicion. Chorioretinitis can often be diagnosed by detection of choroid or retinal pigmented epithelial lesions typical of this pathology. [2] The most specific sign of chorioretinitis, however, is the finding of a characteristic focal scar. The cutaneous loss of melanocytes is often accompanied by a similar depigmentation of the two pigment layers of the retina. This causes the retina to have alternating whitish streaks, coming from capillaries being visualized through the depigmented patches, and darkened areas of normal choroid pigment. As a result, the retina may have a tigroid appearance on ophthalmological examination. Alternatively, if a reactive proliferation of glial cells is triggered by choroid destruction, a homogeneous, yellowish discoloration of the retina may result.
In addition to ocular pathologies, other neurological abnormalities are associated with vitiligo in Alezzandrini and VKH syndromes. The former associates unilateral retinal degeneration, and ipsilateral vitiligo, poliosis, and, possibly, hearing abnormalities. [3] The process is thought to be initiated by either a viral or an autoimmune process. The initial complaint is usually a gradual loss of visual acuity in one eye. Facial vitiligo and poliosis of the eyebrows and eyelashes usually develop several years after the ocular insult. In VKH, bilateral ocular alterations are associated with neurological and cutaneous disturbances (Table 1) . [4] Usually limited to uveitis, in severe cases, the ocular pathology may progress to bilateral retinal detachment. Neurological abnormalities include tinnitus, vertigo, headache, and meningoencephalitis. Vitiligo and poliosis, as well as alopecia areata, are all possible cutaneous disturbances. The initiating event may be a cutaneous insult, such as generalized erythema or a physical trauma to the skin. The disease process usually begins in the meningoencephalic phase, which has primarily neurologic symptoms, advances to the ophthalmic phase, in which retinal detachment may occur, and ends in the convalescent phase, where the cutaneous pathologies develop.
AUTOIMMUNE DISORDERS WITH VITILIGO
Vitiligo is strongly associated with a number of autoimmune disorders. Autoimmune thyroiditis is the most strongly linked, having a prevalence of 21% in cases vs 3% in controls, respectively. [5] Childhood nonsegmental vitiligo is also linked with autoimmune thyroiditis, though not with any other autoimmune disease. [6] In one series, vitiligo preceded the thyroiditis by 4-35 years in nearly 50% of the subjects, [5] indicating the potential usefulness of screening. Insulin-dependent diabetes mellitus is found in 1-7% of patients with vitiligo. [7] The converse relationship is also seen, with 4.8% of all diabetic patients also having vitiligo. Addison's disease is present in approx 2% of vitiligo patients. Pernicious anemia, systemic lupus erythematosus and, possibly, inflammatory bowel disease are also linked with vitiligo. [8] Vitiligo is also commonly seen as a component of a number of autoimmune polyendocrinopathies.
[9] Autoimmune 
VITILIGO AS PART OF A SYSTEMIC REACTION
Vitiligo is one of a number of skin disorders characterized by displaying a tendency to expand into traumatized or otherwise altered skin, an occurrence known as the Koebner phenomenon. Erythroderma is a dermatitis with almost total skin involvement. It is also known as the "red man syndrome." It may represent a severe drug reaction, a flare-up of a pre-existing dermatosis, a cutaneous T-cell lymphoma (Sèzary syndrome), or may be idiopathic. A patient with a small and possibly unnoticed patch of vitiligo may koebnerize to the entire cutaneous surface as a result of a cutaneous insult in the form of erythroderma. [10] In the absence of pre-existent vitiligo, induction may occur secondar y to a reaction to a variety of compounds. Vitiligo may be induced by chemicals typically from an occupational exposure to phenolic germicides. [2] It is unclear whether use of certain oral medications may also be associated with vitiligo. For example, as infliximab has been known to produce a lupus-like syndrome; it has also been described as inducing vitiligo, probably through the same or similar autoimmune mechanism. [11] 
DEPIGMENTATION RESEMBLING VITILIGO IN SYSTEMIC DISEASES
There are many similarities in the clinical appearances of vitiligo and melanoma-associated vitiliginous change, piebaldism of Waardenburg syndrome, diffuse scleroderma and tuberous sclerosis ( Table 2) . To diagnose vitiligo, one should be able to differentiate among a complete absence of pigment, hypopigmentation, and normal skin. Wood's lamp examination can be helpful, especially with lightcomplexioned patients. [12] Vitiligo is the most likely diagnosis in cases in which there is a progressive depigmentation leading to symmetrically distributed, chalk-white macules on the face, neck, scalp, mucous membranes, or periorificial areas, and not accompanied by any other symptom. [13] In other cases the diagnosis may be more difficult. Characteristic systemic signs and symptoms as well as histological examination may be helpful in making the proper diagnosis.
Waardenburg syndrome is a rare autosomal-dominant disorder associated with piebaldism. [14] Affected individuals often have hypomelanotic macules. These may be differentiated from vitiliginous macules by the variability of the pigmentation of the lesions (ranging from amelanotic to hyperpigmented), their distribution (typically sparing the hands, feet, and periorificial areas), stability, and tendency to be congenital. Systemic components of Waardenburg syndrome include bilateral congenital deafness, heterochromic irides, a broadened nasal root, and a white forelock.
Tuberous sclerosis (TS) may be first evident through the appearance of characteristic depigmented spots. [15] TS macules are usually hypomelanotic, as opposed to chalk-white, have an ash-leaf shape, and may have a segmental distribution. They may be seen in a confettilike pattern that is difficult to differentiate from vitiligo. The course of these ash-leaf lesions differs from that of vitiliginous ones in that these TS stigmata are congenital or develop within the few years of life, and remain stable. In TS, there is hamartoma formation in many organs, resulting in numerous systemic abnormalities, including low intelligence, epilepsy, and pituitary adrenal dysfunction. [16] A child with seizures may need to be examined in Wood's light to detect any ash-leaf spots.
Sometimes, collagen vascular disorders may be associated with hypopigmentation. Diffuse scleroderma may result in areas of skin hyper-or hypopigmentation. [17] The presence of macules with any degree of pigmentation or macules with varied pigmentation would favor this diagnosis over vitiligo.
A confetti-like pattern of depigmentation may also be seen with this disease, necessitating differentiation from confetti vitiligo. Systemic signs of the disease include essential vasomotor disturbances, such as Raynaud's phenomenon, fibrosis, and abnormalities of the lungs, kidneys, digestive system, and heart. Discoid plaques of lupus erythematous may also appear, markedly devoid of pigmentation, but atrophy is usually evident.
Vitiligo may develop in patients with melanoma. The same process, autoimmune destruction of melanocytes, is thought to be responsible for both melanomaassociated vitiliginous depigmentation and common vitiligo.
[18] They appear identical histologically. As immune system effectors circulate freely in the plasma, the sites of depigmentation do not necessarily have to be near the actual melanoma and, in fact, can be quite distant from it. The major difference between vitiligo resulting from melanoma and common vitiligo is the distribution. The former is said to usually begin centrally, on the chin, neck, and trunk, for example, and spread to the periphery. Generalized vitiliginous lesions usually begin distally, on the hands and feet, and then advance to involve the trunk. [19] Systemic signs and symptoms are not usually useful in differentiating them. Both common vitiligo vulgaris and melanoma-associated vitiligo may have uveitis and poliosis.
